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(54) Mobile communication network using a plurality of systems with variable priority 



(57) When a mobile communication terminal unit is 
using a particular one of a plurality of systems, the 
mobile communication terminal unit determines 
whether or not there is a higher priority system than the 
current system (at step 102). When there is a higher pri- 
ority system, just before starting monitoring the higher 
priority system, the mobile communication terminal unit 
informs the current base station of the monitoring proc- 
ess for the higher priority system and requests the base 
station to suspend a call to be sent to the mobile com- 



munication terminal unit (at step 103). The mobile com- 
munication terminal unit monitors the higher priority 
system and records the monitored result (at step 104), 
After having monitored the higher priority system (at 
step 105). the mobile communication terminal unit 
informs the current base station of the restoration to the 
current system and requests the base station to cancel 
the suspension of a call to the mobile communication 
terminal unit (at step 106). 
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Description 




1 . Field of the Invention 

The present invention relates to a mobile communi- 
cation network having mobile communication terminal 
units and base stations that correspond to a plurality of 
mobile communication systems including a mobile sat- 
ellite communication system. 

2. Description of the Related Art 

In a conventional mobile communication network 
that integrates a plurality of mobile communication sys- 
tems including a mobile satellite communication system 
or the like, each terminal unit has hardware portions 
corresponding to the individual communication sys- 
tems. Each mobile communication terminal unit moni- 
tors signal levels of signals received from base stations 
corresponding to individual communication systems, 
determines whether or not the terminal unit is in a serv- 
ice area of a higher priority system, and switches the 
current system to the higher priority system. When the 
mobile communication terminal unit monitors signal lev- 
els, it should use different hardware portions corre- 
sponding to the individual communication systems. 

Fig. 6 is a block diagram showing the structure of a 
conventional mobile communication network. Referring 
to Fig. 6. a mobile communication terminal unit V oper- 
ates corresponding to two mobile communication sys- 
tems that are a cellular system and a mobile satellite 
communication system. A earth channel base station 6 
is a base station of the cellular system. A satellite chan- 
nel base station 7 is a base station of the mobile satellite 
communication system. The mobile communication ter- 
minal unit 1* comprises antennas 10 1 and 10 2 , a satel- 
lite channel RF portion 20^ . and a cellular channel RF 
portion 20 2 . The antennas 10t and 10 2 operate corre- 
sponding to the two different mobile communication 
systems. Each of the satellite channel RF portion 20 1 
and the cellular channel RF portion 20 2 performs a 
power amplifying operation, a frequency converting 
operation, and a modulating/demodulating operation. 
The mobile communication terminal unit V further com- 
prises a switch 30'. a controlling portion 40', and a sig- 
nal processing portion 70. 

Next, a mode switching operation of the mobile sat- 
ellite communication system mode and the cellular sys- 
tem mode will be described. Now, it is assumed that the 
priority of the cellular system is higher than that of the 
mobile satellite communication system. In addition, it is 
assumed that the mobile communication terminal unit V 
is communicating using the mobile satellite communica- 
tion system. At this point, as the RF portion of the 
mobile communication terminal unit V, the satellite 
channel RF portion 20! corresponding to the mobile 
satellite communication system is used. On the other 
hand, the cellular channel RF portion 20 2 monitors the 
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signal level of a radio wave received from the earth 
channel base station 6 so as to determine whether or 
not the mobile communication terminal unit V is in the 
service area of the cellular system. When the cellular 
5 channel RF portion 20 2 has determined that the mobile 
communication terminal unit 1 is in the service area of 
the cellular system, after completing a call in the mobile 
satellite communication system, the switch 30* of the 
mobile communication terminal unit V switches the sat- 
w ell'rte channel RF portion 20, to the cellular channel RF 
portion 20 2 . Thus, the mobile communication terminal 
unit of the mobile communication network that inte- 
grates a plurality of mobile communication systems has 
hardware portions (RF portions) that are switched cor- 
;5 responding to higher priority systems as disclosed in 
Japanese Patent Laid-open Publication No. 59-97238. 

However, in the mobile communication terminal unit 
corresponding to a plurality of mobile communication 
systems, because of hardware portions corresponding 
20 to higher priority modes, the size and power consump- 
tion of the mobile communication terminal unit increase 
and the fabrication cost thereof increases. On the other 
hand, if the hardware portion (such as a power amplify- 
ing portion, a frequency converting portion, and a mod- 
25 ulating/demodulating portion) is shared by a plurality of 
communication systems, while the mobile communica- 
tion terminal unit is in a standby mode of a particular 
communication system, the hardware portion cannot 
detect whether or not the mobile communication termi- 
30 nal unit is in the service area of another communication 
system. 

Summary of the Invention 

35 An object of the present invention is to provide a 
mobile communication network that allows a mobile 
communication terminal unit to have a hardware portion 
shared by a plurality of communication systems and to 
smoothly switch the current system mode to another 
40 system mode. 

An aspect of the present invention is a mobile com- 
munication network having mobile communication ter- 
minal units and base stations that operate 
corresponding to a plurality of mobile communication 
45 systems, each of the mobile communication terminal 
units comprising a plurality of antenna portions for 
receiving radio waves from the base stations that oper- 
ate corresponding to the mobile communication sys- 
tems, a common RF portion for performing a power 
so amplifying operation, a frequency converting operation, 
and a modulating/demodulating operation for an RF 
band signal, the common RF portion being shared by 
the plurality of mobile communication systems, the 
common RF portion having a switch for selecting one of 
55 the antenna portions, a controlling portion for controlling 
a switching operation of the switch, for informing a cur- 
rent base station of a monitoring operation for another 
system (second communication system) of the plurality 
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of mobile communication systems in the standby state 
of the current mobile communication system (first com- 
munication system) and requesting the current base 
station to suspend a call to be sent to the mobiie com- 
munication terminal unit, for monitoring whether or not 
the mobile communication terminal unit is in a service 
area of the second communication system, and for 
informing the current base station of the restoration to 
the first communication system and requesting the cur- 
rent base station to cancel the suspension of a call to 
the mobile communication terminal unit after having 
monitored the second communication system, and a 
signal processing portion for synchronizing received 
frames. 

In a mobile communication network having mobile 
communication terminal units and base stations that 
correspond to a plurality of mobile communication sys- 
tems including a satellite communication system or the 
like, when a mobile communication terminal unit has 
selected a particular system from a plurality of commu- 
nication systems and is in the standby state, to switch 
the current system to a higher priority system, it is nec- 
essary to monitor whether or not the mobile communi- 
cation terminal unit is in the service area of a base 
station corresponding to the higher priority system. 
However, when a power amplifying portion, a frequency 
converting portion, a modulating/demodulating portion, 
and so forth of the hardware portion are shared by a 
plurality of communication systems, while the mobile 
communication terminal unit is monitoring the service 
area of the other communication system, even if a call 
corresponding to the current system is terminated to the 
mobile communication terminal unit, it cannot detect the 
call. 

To solve this problem, according to the present 
invention, when the mobile communication terminal unit 
monitors another system, the terminal unit informs the 
current base station of the monitoring operation of the 
other system and request the current base station to 
suspend a call to be sent to the terminal unit for a pre- 
determined time period. After having monitored the 
other system and restored the current system, the 
mobile communication terminal unit restores the com- 
munication with the current base station. Thus, the 
mobile communication terminal unit can prevent a call 
corresponding to the current system from being lost. 

According to another aspect of the present inven- 
tion, each of the base stations has a means for cance- 
ling the suspension of a call to the mobile 
communication terminal unit in a predetermined time 
period while the mobile communication terminal unit is 
in the standby state of the first communication system 
after the controlling portion has informed the current 
base station of the monitoring operation for the second 
communication system without need to inform the cur- 
rent base station of the restoration to the first communi- 
cation system. 

According to another aspect of the present inven- 




tion, the controllin^Pftion has a means tor informing 
the current base station of monitor time that is neces- 
sary for the monitoring operation for each of the com- 
munication systems and thai is stored in the controlling 
5 portion, while the mobile communication terminal unit is 
in the standby state of the first communication system, 
when the controlling portion informs the current base 
station of the monitoring operation for the second com- 
munication system, and wherein the current base sta- 
ro tion has a means for suspending a call to be sent to the 
mobile communication terminal unit for the monitor 
time. 

According to another aspect of the present inven- 
tion, the controlling portion has a means for informing 

75 the current base station of the restoration to the first 
communication system and requesting the current base 
station to cancel the suspension of a call to be sent to 
the mobile communication terminal unit when the con- 
trolling portion has completed the monitoring operation 

20 of the second communication system within the monitor 
time and restored the first communication system. 

According to another aspect of the present inven- 
tion, the mobile communication terminal unit has a timer 
and a storing device, and wherein the controlling portion 

25 has a means for calculating the monitor time for each of 
the communication systems with the timer and storing 
average time of the monitor time of each of the commu- 
nication systems as a timer value to the storing device, 
and a means for informing the current base station of a 

30 total time corresponding to the timer value stored in the 
storing device while the mobile communication terminal 
unit is in the standby mode of the first communication 
system when the controlling portion monitors whether 
or not the mobile communication terminal unit is in the 

3$ service area of the second communication system. 

According to another aspect of the present inven- 
tion, the mobile communication systems include a 
mobile satellite communication system. 

These and other objects, features and advantages 

40 of the present invention will become more apparent in 
tight of the following detailed description of a best mode 
embodiment thereof, as illustrated in the accompanying 
drawings. 

45 Brief Description Qf Drawings > 

Fig. 1 is a block diagram showing the structure of a 
mobiie communication network according to a first 
embodiment of the present invention; 

so Fig. 2 is a block diagram showing the structure of a 
mobile communication network according to a sec- 
ond embodiment of the present invention; 
Fig. 3 is a flow chart showing a first mode switching 
operation of each of the mobiie communication net- 

55 works shown in Fig. 1 or 2; 

Fig. 4 is a flow chart showing a second mode 
switching operation of each of the mobile communi- 
cation networks shown in Fig. 1 or 2; and 
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Fig. 5 is aflON^^t showing a third mode switching 
operation of each of the mobile communication net- 
works shown in Fig. 1 or 2. 

Description of Preferred Embodiments s 

With reference to the accompanying drawings, 
embodiments of the present invention will be described. 

Fig. 1 is a block diagram showing the structure of a 
mobile communication network according to a first 10 
embodiment of the present invention. Fig. 2 is a block 
diagram showing the structure of a mobile communica- 
tion network according to a second embodiment of the 
present invention. 

The mobile communication network according to is 
the first embodiment integrates n types of mobile com- 
munication systems including earth channel base sta- 
tions 2 1f 2 2 2 n . The mobile communication network 

according to the second embodiment integrates m 
types of mobile satellite communication systems and (n 20 
- m) types of mobile communication systems. The m 
types of mobile satellite communication systems 
include satellites 3, to 3 m and satellite channel base 
stations 4j to 4 m . The (n - m) types of mobile communi- 
cation systems include earth channel base stations 25 

The mobile communication terminal unit 1 com- 
prises n antennas 10 1 to I0 n , a switch 30. an RF portion 
20, a timer 50, and a storing device 60, and a controlling 
portion 40. The switch 30 selects one of the antennas 30 
10 1 to 10 R . The RF portion 20 performs a power ampli- 
fying operation, a frequency converting operation, and 
an RF band signal modulating/demodulating operation 
shared by the individual mobile communication sys- 
tems. The controlling portion 40 controls the switching 35 
operation of the switch 30. While the mobile communi- 
cation terminal unit 1 is in the standby mode of the cur- 
rent system (referred to as system S1), the controlling 
portion 40 informs the current base station (referred to 
as base station B1) of the monitoring operation of 40 
another system (referred to as system S2) so as to 
monitor whether the mobile communication terminal 
unit 1 is in the service area of the system S2. In addi- 
tion, the controlling portion 40 requests the base station 
B 1 to suspend a call to be sent from the base station B1 as 
to the mobile communication terminal unit 1. After hav- 
ing monitored the system S2 and restored the system 
S1 . the controlling portion 40 informs the base station 
B1 of the restoration to the system S1 and requests the 
base station B1 to cancel the suspension of a call to the so 
terminal unit 1. In addition, the controlling portion 40 
calculates the monitor time for each system with the 
timer 50, stores the average monitor time for each sys- 
tem, and records the average monitor time as a timer 
value to the storing device 60. The mobile communica- ss 
tion terminal unit 1 further comprises a signal process- 
ing portion 70 that synchronizes received frames. The 
priority of the communication systems is designated in 



the order of for example IS136 (TDM A), PCS1900 
(GSM), IS-95 (cdma-one). IRIDIUM system, INMAR- 
SAT P system, and static satellite system. 

The RF portion 20 uses for example a 1 2-GHz band 
for a satellite communication system. The earth channel 
systems are categorized as a simple portable telephone 
system and a regular portable telephone system. The 
RF portion 20 uses a 1.9-GHz band and a 900-MHz 
band for the simple portable telephone system and the 
regular portable telephone system, respectively When 
a signal is received from the 1 2-GHz band satellite com- 
munication system, the signal is down-converted into a 
1 -GHz band signal as a first intermediate frequency sig- 
nal. When a signal is received from the 1.9-GHz simple 
portable telephone system, the signal is down-con- 
verted into a 1-GHz band signal as a first intermediate 
frequency signal. When a signal is received from the 
900-MHz regular portable telephone system, the signal 
is up-converted into a 1-GHz band signal as a first inter- 
mediate frequency signal. In the stage of the first inter- 
mediate frequency signal, one of signals corresponding 
to these systems is selected by the switch 30. When a 
signal is transmitted, a 1-GHz band signal is used. One 
of the signals corresponding to these systems is 
selected by the switch 30. The selected signal is up- 
converted or down-converted into a desired frequency 
signal and then supplied to the relevant antenna. In 
each of the structures shown in Figs. 1 and 2, the RF 
portion 20 transmits or receives a signal corresponding 
to the selected system so as to improve the sharing effi- 
ciency thereof 

Ftgs. 3, 4, and 5 are flow charts showing mode 
switching operations in the structures of the mobile 
communication networks shown in Figs. 1 and 2. 

(1) First Mode Switching Operation (Fig. 3) 

While the mobile communication terminal unit 1 is 
using one of the mobile communication systems, the 
controlling portion 40 determines whether or not the 
mobile communication terminal unit 1 is in the standby 
state for a call (at step 101). When the determined result 
at step 101 is No, the controlling portion 40 waits until 
the mobile communication terminal unit 1 becomes the 
standby state. When the determined result at step 101 
is Yes, the controlling portion 40 determines whether or 
not there is a higher priority system than the current 
system (at step 102). When the determined result at 
step 102 is No, the controlling portion 40 just completes 
the mode switching operation. When the determined 
result at step 102 is Yes, just before starting monitoring 
the higher priority system, the controlling portion 40 
informs the current base station of the monitoring oper- 
ation for the higher priority system and requests the cur- 
rent base station to suspend a call to be sent to the 
mobile communication terminal unit 1 (at step 103). The 
mobile communication terminal unit 1 monitors the 
higher priority system and records the monitored result 
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(at step 104). After having monitored the higher priority 
system (at step 105), the mobile communication termi- 
nal unit 1 informs the current base station for the resto- 
ration io the Curreni system and requests ihe base 
station 1 to cancel the suspension of a call to the mobile 5 
communication terminal unit 1 (at step 106). When the 
current base station originates a call to the mobile com- 
munication terminal unit 1, it performs a process corre- 
sponding to the call (call terminating process) (at steps 
107 and 108). When the current base station does not w 
originate a call to the mobile communication terminal 
unit 1 , it does not perform the call terminating process. 
The controlling portion 40 determines whether or not 
the mobile communication terminal unit 1 is in the serv- 
ice area of the higher priority system corresponding to is 
the monitored result at step 104 (at step 109). When the 
determined result at step 109 is No, the flow returns to 
step 101 . The controlling portion 104 repeats the proc- 
ess from steps 101 to 109 until the mobile communica- 
tion terminal unit 1 enters the service area of the higher 20 
priority system. When the determined result at step 109 
is Yes. the controlling portion 40 switches the current 
system to the higher priority system (at step 110). 



8 



(2) Second Mode Switching Operation (Fig. 4) 



25 



While the mobile communication terminal unit 1 is 
using one of a plurality of mobile communication sys- 
tems, the controlling portion 40 determines whether or 
not the mobile communication terminal unit 1 is in the 30 
standby state for a call (at step 201). When the deter- 
mined result at step 201 is No, the controlling portion 40 
waits until the mobile communication terminal unit 
becomes the standby state. When the determined result 
at step 201 is Yes, the controlling portion 40 determines 35 
whether or not there is a higher priority system than the 
current system (at step 202). When the determined 
result at step 202 is No, the controlling portion 40 just 
completes the mode switching operation. When the 
determined result at step 202 is Yes, just before starting 40 
monitoring the higher priority system, the controlling 
portion 40 informs the current base station of the moni- 
toring operation of the higher priority system and moni- 
tor time necessary for the monitoring operation (at step 
203). In addition, the controlling portion 40 requests the 45 
current base station to suspend a call to be sent to the 
mobile communication terminal unit 1 during the moni- 
tor time. The controlling portion 40 monitors the higher 
priority system and records the monitored result to the 
storing device 60 (at step 204). After having monitored so 
the higher priority system (at step 205), when the cur- 
rent base station originates a call to the mobile commu- 
nication terminal unit 1, the controlling portion 40 
performs a process corresponding to the call (call termi- 
nating process) (at steps 206 and 207). When the cur- 55 
rent base station does not originate a call to the mobile 
communication terminal unit 1 . the controlling portion 
40 does not perform the call terminating process. Next, 



corresponding to^^ftonitored result at step 204, the 
controlling portion 40 determines whether or not the 
mobile communication terminal unit 1 is in the service 
area of the higher priority system (at step 208). When 
the determined result at step 208 is No, the flow returns 
to step 201 . The controlling portion 40 repeats the oper- 
ation after step 201 until the mobile communication ter- 
minal unit enters the service area of the higher priority 
system. When the determined result at step 208 is Yes. 
the controlling portion 40 switches the current system to 
the higher priority system (at step 209). On the other 
hand, the current base sation suspends a call to be sent 
to the mobile communication terminal unit 1 for the 
monitor time received therefrom at step 203 (at step 
211). Until the monitor time elapses, the base station 
determines whether or not there is a call to be sent to 
the mobile communication terminal unit 1 (at steps 212 
and 213). When the determined result at step 213 is No, 
the flow returns to step 212. When the determined 
result at step 213 is Yes, the base station does not 
determine that the mobile communication terminal unit 
1 is not in the service area thereof and continues to orig- 
inate a call (at step 214). Thereafter, the flow returns to 
step 212. After the monitor time elapses, the base sta- 
tion cancels the suspension of a call to the mobile com- 
munication terminal unit 1 (at step 215). 

(3) Third Mode Switching Operation (Fig. 5) 

While the mobile communication terminal unit 1 is 
using one of a plurality of mobile communication sys- 
tems, the controlling portion 40 determines whether or 
not the mobile communication terminal unit is in the 
standby state for a call (at step 301). When the deter- 
mined result at step 301 is No, the controlling portion 40 
waits until the mobile communication terminal unit 
becomes the standby state. When the determined result 
at step 301 is Yes. the controlling portion 40 determines 
whether or not there is a higher priority system than the 
current system (at step 302). When the determined 
result at step 302 is No, the controlling portion 40 just 
completes the mode switching operation. When the 
determined result at step 302 is Yes, just before starting 
monitoring the higher priority system, the controlling 
portion 40 informs the current base station of the moni- 
toring operation for the higher priority system and mon- 
itor time necessary for the monitoring operation (at step 
303). In addition, the controlling portion 40 requests the 
current base station to suspend a call to be sent to the 
mobile communication terminal unit 1 during the moni- 
tor time. Next, the mobile communication terminal unit 1 
monitors the higher priority system and records the 
monitored result to the storing device 60 (at step 304). 
After having monitored the higher priority system, the 
controlling portion 40 informs the current base station of 
the completion of the monitoring operation and requests 
the current base station to cancel the monitor time (at 
step 306). When the current base station originates a 
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call to the mobil^^nmunication terminal unit 1. the 
controlling portion 40 performs a process correspond- 
ing to the call (call terminating process) (at steps 307 
and 308). When the current base station does not origi- 
nate a call to the mobile communication terminal unit 1 . 5 
the controlling portion 40 does not perform the call ter- 
minating process. Next, corresponding to the monitored 
result at step 304, the controlling portion 40 determines 
whether or not the mobile communication terminal unit 
1 is in the service area of the higher priority system (at 70 
step 309). When the determined result at step 309 is 
No, the flow returns to step 301. The controlling portion 
40 repeats the operation after step 301 until the mobile 
communication terminal unit 1 enters the service area 
of the higher priority system. When the determined 15 
result at step 309 is Yes, the controlling portion 40 
switches the currerri sysiem to ihe higher priority sys- 
tem (at step 310). The base station suspends a call to 
be sent to the mobile communication terminal unit 1 for 
the monitor time received therefrom at step 303 (at step 20 
311). After the monitor time has elapsed, the base sta- 
tion cancels the suspension of a call to the mobile com- 
munication terminal unit 1 (at steps 312 and 316). Until 
the monitor time elapses, the base station 4 determines 
whether or not the base station has received a monitor 2 s 
time cancellation request from the mobile communica- 
tion terminal unit 1 (at step 313). When the determined 
result at step 313 is Yes, the base station cancels the 
suspension of a call to the mobile communication termi- 
nal unit 1 (at step 316). When the determined result at 30 
step 313 is No, the base station determines whether or 
not there is a call to be sent to the mobile communica- 
tion terminal unit 1 (at step 314). When the determinied 
result at step 314 is No, the flow returns to step 312. 
When the determined result at step 31 4 is Yes. the base 35 
station does not determine that the mobile communica- 
tion terminal unit 1 is out of the service area thereof and 
continues to originate a call (at step 315). Thereafter, 
the flow returns to step 312. 

As described above, in the mobile communication 40 
terminal unit for use with the mobile communication net- 
work integrating a plurality of mobile communication 
systems including a satellite communication system 
and so forth according to the present invention, the 
power amplifying portion, frequency converting portion, 45 
and RF signal modulating/demodulating portion are 
shared by the communication systems so as to reduce 
the size, weight, power consumption, and cost of the 
mobile communication terminal unit. In addition, in the 
mobile communication terminal unit, the current com- so 
munication system can be smoothly switched to a 
higher priority system. 

Although the present invention has been shown 
and described with respect to a best mode embodiment 
thereof, it should be understood by those skilled in the 55 
art that the foregoing and various other changes, omis- 
sions, and additions in the form and detail thereof may 
be made therein without departing from the spirit and 



scope of the present invention. 
Claims 

1. A mobile communication network having mobile 
communication terminal units and base stations 
that operate corresponding to a plurality of mobile 
communication systems, each of the mobile com- 
munication terminal units comprising: 

a plurality of antenna portions for receiving 
radio waves from the base stations that operate 
corresponding to the mobile communication 
systems; 

a common RF portion for performing a power 
amplifying operation, a frequency converting 
operation, and a modulating/demodulating 
operation for an RF band signal, said common 
RF portion being shared by the plurality of 
mobile communication systems, said common 
RF portion having a switch for selecting one of 
said antenna portions; 

a controlling portion for controlling a switching 
operation of the switch, for informing a current 
base station of a monitoring operation for 
another system (second communication sys- 
tem) of the plurality of mobile communication 
systems in the standby state of the current 
mobile communication system (first communi- 
cation system) and requesting the current base 
station to suspend a call to be sent to the 
mobile communication terminal unit, for moni- 
toring whether or not the mobile communica- 
tion terminal unit is in a service area of the 
second communication system, and for inform- 
ing the current base station of the restoration to 
the first communication system and requesting 
the current base station to cancel the suspen- 
sion of a call to the mobile communication ter- 
minal unit after having monitored the second 
communication system; and 
a signal processing portion for synchronizing 
received frames. 

2. The mobile communication network as set forth in 
claim 1. 

wherein the mobile communication systems 
include a mobile satellite communication system. 

3. The mobile communication network as set forth in 
claim 1, 

wherein each of the base stations has: 

means for canceling the suspension of a call to 
the mobile communication terminal unit in a 
predetermined time period while the mobile 
communication terminal unit is in the standby 
state of the first communication system after 
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said controlling portion has informed the cur- 
rent base station of the monitoring operation for 
the second communication system without 
need to inform the current base station of ihe 
restoration to the first communication system. 

4. The mobile communication network as set forth in 
claim 3, 

wherein the mobile communication systems 
include a mobile satellite communication system. 

5. The mobile communication network as set forth in 
claim 1 , 

wherein said controlling portion has: 

means for informing the current base station of 
monitor time that is necessary for the monitor- 
ing operation for each of the communication 
systems and that is stored in said controlling 
portion, while the mobile communication termi- 
nal unit is in the standby state of the first com- 
munication system, when said controlling 
portion informs the current base station of the 
monitoring operation for the second communi- 
cation system, and 

wherein the current base station has: 
means for suspending a call to be sent to the 
mobile communication terminal unit for the 
monitor time. 

6. The mobile communication network as set forth in 
claim 5, 

wherein the mobile communication systems 
include a mobile satellite communication system. 

7. The mobile communication network as set forth in 
claim 1 , 

wherein said controlling portion has: 
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a timer aflf^itoring device, and 

wherein said controlling portion has: 
means for calculating the monitor time for each 
of the communication systems with the timer 
and storing average time of the monitor time of 
each of the communication systems as a timer 
value to the storing device; and 
means for informing the current base station of 
a total time corresponding to the timer value 
stored in the storing device while the mobile 
communication terminal unit is in the standby 
mode of the first communication system when 
said controlling portion monitors whether or not 
the mobile communication terminal unit is in 
the service area of the second communication 
system. 

10. The mobile communication network as set forth in 
claim 9, 

wherein the mobile communication systems 
include a mobile satellite communication system. 



means for informing the current base station of 
the restoration to the first communication sys- 
tem and requesting the current base station to 
cancel the suspension of a call to be sent to the 
mobile communication terminal unit when said 
controlling portion has completed the monitor- 
ing operation of the second communication 
system within the monitor time and restored the 
first communication system. 
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8. The mobile communication network as set forth in so 
claim 7, 

wherein the mobile communication systems 
include a mobile satellite communication system. 



9. The mobile communication network as set forth in ss 
claim 1 , 

wherein the mobile communication terminal 
unit has: 
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INFORM CURRENT BASE STATION 
OF MONITORING OPERATION FOR 
HIGHER PRIORITY SYSTEM AND RE- 
QUEST CURRENT BASE STATION TO 
SUSPEND CALL TO BE SENT TO 
TERMINAL UNIT. 



104- 



MONITOR HIGHER PRIORITY SYSTEM 
AND RECORD MONITORED RESULT. 



X 



105-% AFTER HAVING MONITORED HIGHER 
^ PRIORITY SYSTEM. RESTORE 
ORIGINAL SYSTEM. 



106 



\ 



INFORM BASE STATION OF RESTO- 
RATION TO ORIGINAL SYSTEM AND 
REQUEST BASE STATION TO 
CANCEL SUSPENSION 




108 



PERFORM CALL TERMINATING PROCESS*] 



109 



110, 



IS TERMINAL UNIT* 
IN SERVICE AREA OF 
•MONITORED SYSTEM *>' 

r YES 



SWITCH CURRENT SYSTEM TO 
MONITORED SYSTEM. 
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MOBILE COMMUNICATION 
TERMINAL SIDE 




204 



INFORM CURRENT BASE STATION 
OF MONITORING OPERATION FOR 
HIGHER PRIORITY SYSTEM AND 
MONITOR TIME NECESSARY FOR 
MONITORING OPERATION. 



I 



MONITOR HIGHER PRIORITY SYSTEM 
AND RECORD MONITORED RESULT. 



AFTER HAVING MONITORED HIGHER 
PRIORITY SYSTEM. RESTORE 
ORIGINAL SYSTEM. 



205 



J 



206 



NO ^--Ts THERE CALL FROM" 

CURRENT BASE STATION ?' 

| PERFORM CALL TERMINATING PROCESS. 




209 



IS TERMINAL UNIT 
IN SERVICE AREA OF 
•MONITORED SYSTEM ? 



211 



BASE STATION SIDE 



SUSPEND CALL TO BE SENT TO 
TERMINAL UNIT FOR MONITOR 
TIME RECEIVED THEREFROM. 




CONTINUE TO 
ORIGINATE CALL. 




CANCEL SUSPENSION OF 
CALL TO TERMINAL UNIT. 



SWITCH CURRENT SYSTEM TO 
HIGHER PRIORITY SYSTEM. 



215 



( END ) 



BNSOOCID: <£P 0882283*2J_> 



11 




EP 0 862 283 



F IG.5 



MOBILE COMMUNICATION 
TERMINAL SIDE 



(start) 




304 



INFORM CURRENT BASE STATION 
OF MONITORING OPERATION FOR 
HIGHER PRIORITY SYSTEM AND 
MONITOR TIME NECESSARY FOR 
MONITORING OPERATION. 



T 



MONITOR HIGHER PRIORITY SYSTEM 
AND RECORD MONITORED RESULT. 



305 



T 



AFTER HAVING MONITORED HIGHER 
PRIORITY SYSTEM. RESTORE 
ORIGINAL SYSTEM. 
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I 



INFORM BASE STATION OF COMP- 
LETION OF MONITORING OPERATION 
AND REQUEST BASE STATION 
TO CANCEL MONITOR TIME. 
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IS THERE CALL FROM 
•CURRENT BASE STATION ?■ 



r YES 



1 



308 



| PERFORM CALL TERMINATING PROCESS^ 

309 



310 



IS TERMINAL UNIT"" 
IN SERVICE AREA OF 
•MONITORED SYSTEM f 

YES 



NO 



BASE STATION SIDE 



1 



311 



SUSPEND CALL TO BE SENT TO 
TERMINAL UNIT FOR MONITOR 
TIME RECEIVED THEREFROM. 




IS THERE MONITOR 
•TIME CANCELLATION 
REQUEST FROM 
TERMINAL UNIT ? 



R 1 




CONTINUE TO 
ORIGINATE CALL 



CANCEL SUSPENSION OF 
CALL TO TERMINAL UNIT. 



SWITCH CURRENT SYSTEM TO 
HIGHER PRIORITY SYSTEM. 



316 



12 



BNSOOCID: <£P_0ea2283A2J_> 



EP 0 862 283 A2 




LU 



LU 
I— 
< 

CO 




AR 1 


LU 


ION| 


_i 






ZD 


y 


q: 


ELL 


HAI 


Od 


o 


o 


LL 




cr 



N 
O 



< 
g 

z 

Z> 

o 
o 

LU 

_J 
OD 
O 



X 

o 

CO 



>0 
ro 



CO 
CO 
1X1 

g o 

CO o 

cc 
a 



<co g 

cr 
o 

Cl 



a 



o 
cr 
i- 
z 
o 
o 



z 

g 

i- 
tr 
o 
a 



BNSOOCID: <£P_08a22S*wjj. 



13 



i, \ 




THIS PAfil BLANK (uspio) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHHJIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




FADED TEXT OR DRAWING 



THIS PAGE BLANKS 01 



r 



